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DEVICE FOR PROCESSING A PRINTING SUBSTRATE 

[0001] Priority to German Patent Application No. 102 57 531.2, filed December 10, 2002 and 
hereby incorporated by reference herein, is claimed. 

BACKGROUND INFORMATION 

[0002] The present invention relates to a device for processing a printing substrate, having at 
least one processing tool which is accommodated on a rotatable carrier body. 

[0003] To process a printing substrate, for example, by punching, cutting, perforating, creasing, 
or the like, in print finishing machines, printing presses, and folding apparatuses for printing- 
material processing presses, these machines use processing devices which have one or more 
processing tools, often in the form of metal sheets having raised portions, and which are 
accommodated on a rotatable carrier body. 

[0004] For example, German Patent Application DE 101 47 486 Al, hereby incorporated by 
reference, describes a die-cutting or cutting device including a rotatable magnetic cylinder 
(carrier body). The magnetic force effect is due to permanent magnets embedded in grooves. A 
die plate or cutting plate (processing tool) can be accommodated as a cylinder packing or cylinder 
covering on the carrier body. 

[0005] Such carrier bodies for holding in place processing tools can only be produced in a 
manufacturing process involving a high degree of complexity. First, grooves have to be milled 
into the carrier body in which the permanent magnets are bonded in place with a resinous 
material. Subsequently, the surface must be mechanically reworked, i.e. ground, to provide an 
even surface and shape, which is required for printing technology. To prevent corrosion, the 
carrier bodies are made of stainless steel. As a consequence, the manufacture involves 
considerable costs, in particular material costs and processing costs. 

[0006] As shown, for example, in Japanese Patent Document JP2001-1253051, hereby 
incorporated by reference herein, it is also known that cylinder packings, such as printing plates, 
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can be provided with a permanent magnetic layer on the side facing a metallic carrier body so 
that the cylinder packing is held on the carrier body by the action of magnetic force. However, a 
disadvantage of this is, inter alia, that each individual cylinder packing used must be provided 
with such a layer, and the magnetic cylinder packings have to be handled with special care in 
order that the action of magnetic force does not result in unexpected or unwanted effects, such as 
damage resulting from accelerations of the cylinder packing. 

BRIEF SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a device for processing a printing 
substrate, which does not require an expensive carrier body which can be produced only with 
considerable effort. 

[0008] According to the present invention, a processing tool is held in place by a magnetic 
surface layer or coating. A device according to the present invention for processing a printing 
substrate includes at least one processing tool which is accommodated a rotatable carrier body. 
The carrier body has a magnetizable coating at least in sections (one or more sections or surface 
areas) of its supporting surface, preferably over its entire supporting surface. In the magnetized 
state, the processing tool is held on the carrier body by the action of magnetic force. The 
magnetizable coating can, in particular, be ferromagnetic. The carrier body can in particular be a 
rotating body or cylinder, on the lateral surface of which is accommodated the processing tool. 
The printing substrate can be paper, paperboard, cardboard, an organic polymer (in the form of 
fabrics, films or workpieces), or the like. 

[0009] The required magnetic properties (remanence, etc.), i.e., in particular a sufficient 
magnetic force effect, can already be provided by a magnetizable or magnetic coating having a 
thickness of 0.001 mm to 10 mm, preferably 0.01 mm to 1 mm. The portative force of the 
magnetic coating is proportional to the area and proportional to the square of the magnetic flux 
density produced by the coating (see, for example, H. Kuchling: "Taschenbuch der Physik " 
(Handbook of Pysics), page 446, Fachbuchverlag Leipzig Publishing House, Leipzig, Germany 
1991). 
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[0010] In a preferred embodiment of the present invention, the magnetizable coating is 
depositable on the carrier body by an electroplating process. By avoiding the different process 
steps detailed above, in particular, grooving, milling, bonding the permanent magnets in place 
with epoxy resin, grinding, etc.), for manufacturing a carrier body having a magnetic force effect, 
the cost of manufacturing a carrier body having a magnetic coating is much lower. 

[001 1] After casting a carrier body, this carrier body is processed to a semi-finished state. The 
shape is already adjusted to the final requirements or even with slightly better accuracy. Only the 
diameter of the carrier body is adjusted in such a manner that the desired final diameter is reached 
after electroplating with the magnetizable material. In case the requirements on the geometry or 
the tolerances of the geometry, in particular the diameter and roundness, are not achieved by 
electroplating, the required final state can be adjusted or obtained by reworking, for example, by 
grinding. It is advantageous to demagnetize the carrier body prior to coating (increased purity of 
the deposition). The electroplating process allows the magnetizable, in particular, ferromagnetic 
layer to be deposited on the surface in a very uniform manner so that the magnetic flux density is 
uniformly distributed over the surface. As an advantageous consequence, a processing tool is 
uniformly and completely supported at all points. In the event that the carrier body is to be 
provided with air ducts, which are used, for example, to hold punched printing substrate regions 
by air suction, these air ducts can be covered during the deposition step to prevent coating or 
closure of the air ducts. The magnetizable coating can be magnetized by exposing the coated 
carrier body to a magnetic field. Even without external magnetic field, there remains a 
remanence, which produces the holding force of the coated carrier body. 

[0012] In an advantageous embodiment of the device according to the present invention for 
processing a printing substrate, the coating is a magnetic, corrosion-resistant stainless steel with a 
nickel content of 80 % to 95 %. Preferably, the nickel content is 90 to 94 %, and the rest is iron 
and possibly existing tramp or rest elements in a proportion of 6 to 10 % so that the proportions 
of nickel, iron, and possibly existing tramp or rest elements add up to 100 %. Such a coating 
according to the present invention is easy to magnetize and, in addition, is stainless or corrosion- 
resistant. A particularly advantageous coating is achieved with a nickel content of 91 to 93 %, 
the iron content being 6 to 8 %. The proportions of nickel, iron, and possibly existing tramp or 
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rest elements add up to 100 %. 

[0013] In the device according to the present invention, the processing tool can be a die plate, a 
perforating plate, a cutting knife on a plate, a creasing knife on a plate, or the like. The 
processing tool can have a plate-shaped or sleeve-shaped design. 

[0014] For the carrier body, a simple material can be used, such as steel, cast steel, fiber 
composite, fiber composite material, glass-fiber reinforced or carbon- fiber reinforced plastic. 
The carrier body can be chosen to be magnetizable. Unlike carrier bodies in which are embedded 
permanent magnets, the carrier body, in particular, does not have to be stainless or corrosion- 
resistant because its supporting surface is provided with the coating. In an advantageous 
embodiment of the device according to the present invention, the carrier body contains a steel, in 
particular, steel Ckl5, or cast steel; in particular, the carrier body can be composed of steel or 
cast steel. Advantageously, this steel is ferromagnetic so that, like the deposited coating, it has a 
remaining remanence (magnetic induction) after magnetization. This remanence of the carrier 
body assists the remanence of the magnetizable or magnetic coating, thus boosting the holding 
forces for a processing tool to be accommodated. 

[0015] The device according to the present invention can be used to advantage in a print 
finishing machine, in particular, in a folder for printed sheets, in a bookbinding machine, or the 
like. A print finishing machine according to the present invention is characterized by at least one 
device for processing a printing substrate, such as is described in this specification. 

[0016] Alternatively, the device according to the present invention can be used in a printing 
press for example for in-line die cutting. A printing press has at least one printing unit. The 
printing unit can be, in particular, a direct or indirect planographic printing unit, a wet offset 
printing unit, a dry offset printing unit, or the like. The printing press can be a sheet-fed or web- 
fed printing press. Typical printing substrates are paper, paperboard, cardboard, organic 
polymers (in the form of fabrics, films or workpieces), or the like. 
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[0017] A sheet-fed printing press can have a feeder, a delivery, and possibly also a converting 
unit (varnishing unit, or the like). The sheet-fed printing press can be straight printing and/or 
perfecting press. A web-fed printing press can include a reel changer, a dryer, and a folding 
apparatus. A printing press according to the present invention having at least one printing unit is 
characterized by at least one device for processing a printing substrate, such as is described in this 
specification, the device being arranged inside the printing press downstream of the printing unit 
along the path of the printing substrate through the printing press. 

[0018] Moreover, the device according to the present invention can be used in a folder of a 
web-fed printing press, i.e., an apparatus in which sections of the material web are cut from the 
material web and processed into signtures. A folder according to the present invention of a web- 
fed printing press is characterized by at least one device for processing a printing substrate, such 
as is described in this specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Further advantages as well as expedient embodiments and refinements of the present 
invention will be depicted by way of the following Figures and the descriptions thereof. 
Specifically, 

[0020] Figure 1 shows a specific embodiment of a device according to the present invention 
for processing a printing substrate; and 

[0021] Figure 2 shows a schematic representation of a printing press having a device 
according to the present invention. 

DETAILED DESCRIPTION 

[0022] Figure 1 shows a specific embodiment of a device according to the present invention for 
processing a printing substrate. A processing tool 10 in the form of a metal sheet having a raised 
portion 12, here a die plate, is accommodated on a cylindrical carrier body 14. According to the 
present invention, cylindrical carrier body 14 has a magnetizable layer 16 which is magnetized so 
that processing tool 10 is accommodated and held on carrier body 14 by the action of magnetic 
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force. Carrier body 14 (not shown in detail here) is supported in such a manner that carrier body 
14 can rotate about its axis of rotation 18. The rotary motion is indicated by arrow 20. A 
printing substrate 22, in this embodiment in web form, passes through the processing device in 
transport direction 24 on a transport device 26. Printing substrate 22 is processed in the nip 
between carrier body 14 and transport device 26. A processed region 28 can be seen downstream 
of the processing device. 

[0023] Figure 2 is a schematic representation of a printing press having a device according to 
the present invention for processing a printing substrate. In this illustration, printing press 30 is 
embodied as a sheet-fed press. There are shown printing units 32, through which sheets are 
transported from cylinder to cylinder and printed along a path 34 before the sheets reach a 
delivery unit 40, in which they are deposited on a printing substrate pile 42. A device according 
to the present invention for processing the printing substrate is arranged downstream of a printing 
unit 32. Path 34 of the printing substrate runs between a carrier body 14, which has a 
magnetizable coating 16 and on which is accommodated a processing tool 10, and an impression 
cylinder 36. 

[0024] The device according to the present invention can also be used in an analogous manner 
in a print finishing machine or in a folder of a web-fed printing press. 

[0025] List of Reference Numerals 


10 

processing tool 

12 

raised portion 

14 

carrier body 

16 

magnetizable coating 

18 

axis of rotation 

20 

rotary motion 

22 

printing substrate 

24 

transport direction 

26 

transport device 
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